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Introduction


To understand function of a biomolecule, it is important to know both its chemical composition and structure. Here, a new mass spectrometric based approach is  proposed and applied to demonstrate that ion-neutral collision cross sections and high-resolution mass spectra of biomolecule ions may be obtained simultaneously by Fourier transform ion cyclotron resonance mass spectrometry (FT-ICR MS). 

Experimental


Positive electrospray ionization FT-ICR mass spectra of ubiquitin and cytochrome c were acquired with NHMFL’s custom-built 9.4 tesla instrument, at various N2 buffer gas pressures.  Collision cross-sections were calculated from an exponential fit of the transient time-domain ICR signal, based on a high kinetic energy ion-neutral collision model [2].
Results and Discussion


Prior determination of ion-neutral collision cross-section from FT-ICR MS was based on measurement of the frequency-domain spectral peak width at relatively high neutral buffer gas pressure.  As a result, the potential ultrahigh mass resolving power of FT-ICR MS was lost, in order to produce sufficiently large ICR peak width for accurate measurement.  Here, the cross-sections were determined at much lower buffer gas pressure, and thus much higher mass resolving power.


As expected, the collision cross-sections increased monotonically with increasing charge state, due to the Coulomb repulsions that unfold protein ions of higher charge state.  The collision cross-sections calculated from FT-ICR MS correlated well with those obtained by ion mobility mass spectrometry.  Moreover, the higher resolution of FT-ICR MS made it  possible to determine collision cross-sections for resolved isotopologues (i.e., ions of the same elemental composition, but differing in the number of 13C and/or 15N atoms), thereby providing multiple measures of collision cross-section for a single charge state [1].
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